
Question 4 

a) What (if any) editing function (5’Æ3’ exo; 3’Æ5’ exo; or mismatch repair) could repair the 
following mistakes made by a DNA polymerase? 

i. adds an extra nucleotide 

ii. puts in a wrong nucleotide 

iii. slides backwards 3 nucleotides on the template strand, creating a repeat 

b) In the table below a number of mutant DNA polymerases are listed. For each polymerase, 
indicate which property of replication (rate of binding, frequency of mutation, or rate of 
replication) will definitely be affected, and how (decrease or increase). 

Mutant DNA Pol Rate of DNA Binding Frequency of Mutation Rate of Replication 

Does not distinguish 
between DNA and 
RNA strands 
Frequently falls off of 
the DNA 
Frequently misreads 
template DNA 
Low specificity for 
correct nucleotides 
Does not distinguish 
between dNTPs and 
dNDPs 
Poor catalyst of the 
nucleotide addition 
reaction 
Missing binding site 
for processivity factor 

c) If a DNA polymerase contains a mutation that allows it to strongly bind RNA strands, can the 
polymerase now function as an RNA polymerase? Why or why not? 
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a) What (if any) editing function (5’Æ3’ exo; 3’Æ5’ exo; or mismatch repair) could repair the 
following mistakes made by a DNA polymerase? 

i. adds an extra nucleotide 
mismatch repair and possibly 3’Æ5’ exo. 
ii. puts in a wrong nucleotide 

3’Æ5’ exo or mismatch repair. 
iii. slides backwards 3 nucleotides on the template strand, creating a repeat 

mismatch repair 

b) In the table below a number of mutant DNA polymerases are listed. For each polymerase, 
indicate which property of replication (rate of binding, frequency of mutation, or rate of 
replication) will definitely be affected, and how (decrease or increase). 

Mutant DNA Pol Rate of DNA Binding Frequency of Mutation Rate of Replication 

Does not distinguish 
between DNA and 
RNA strands 

decrease 

Frequently falls off of 
the DNA 

decrease 

Frequently misreads 
template DNA 

increase 

Low specificity for 
correct nucleotides 

increase 

Does not distinguish 
between dNTPs and 
dNDPs 

decrease 

Poor catalyst of the 
nucleotide addition 
reaction 

decrease 

Missing binding site 
for processivity factor 

decrease 

c) If a DNA polymerase contains a mutation that allows it to strongly bind RNA strands, can the 
polymerase now function as an RNA polymerase? Why or why not? 

The polymerase would still not be able to function as an RNA polymerase because the domain that checks 
whether the new nucleotide coming in is complementary to the base currently on the strand is still excluding 
RNA bases. What the enzyme would become is in fact a reverse transcriptase—an enzyme that creates a 
DNA strand based on the RNA template. 
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